Recent measurements of beam polarization in the electron-positron storage ring PETRA are presented. A method is described for compensating the depolarizing effects caused by vertical closed orbit distortions.
Introduction and Basic Theoretical Concepts
It is well known that radiation effects strongly influence the orbital motion of electrons and positrons in storage rings. The beam size dimensions are determined by betatron and synchrotron oscillations excited by the stochastic emission of the synchrotron radiation together with a damping mechanism. Radiative processes also influence the spin motion. Sokolov and Ternovl have shown that, as a consequence of spin-flip synchrotron radiation, the electron beam becomes polarized antiparallel to the direction of the field. Without depolarization effects, the polarization time for the electron-positron storage ring PETRA (maximum beam energy 22.5 GeV) is given by T[sec] = 1.32 * 109 / E5 [GeV] The maximum degree of polarization is 92.4 %. In non-ideal storage rings with imperfections, the particles performing betatron and synchrotron oscillations as a result of the stochastic emission of synchrotron light can become depolarized by the so-called quantum depolarization or spin diffusion. The magnitude of this effect is described by a depolarization time TD.
As discussed extensively by Derbenev et Under these machine conditions the maximum luminosity achieved without reduction of polarization was 3.6 * 103°cm 2s1. It can be seen that loss of polarization is strongly correlated to beam blow-up. 
